(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

06.08.2003 Bulletin 2003/32 



(ID EP 1 333 374 A1 

EUROPEAN PATENT APPLICATION 

(51) IntCI?: G06F 9/44 



(21) Application number: 01114123.1 

(22) Date of filing: 11.06.2001 



(84) Designated Contracting States: 


(71) Applicant: SAP AktiengeseHschaft 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


69190 Walldorf(DE) 


MC NL PT SE TR 




Designated Extension States: 


(72) Inventor: Krebs, Andreas 


AL LT LV MK RO SI 


76137 Karlsruhe (DE) 



(54) Dynamic generation of language localized and self-verified Java classes using XML 
descriptions and static initializers 



(57) A method and a system for selecting a desired 
language for text displays in a Java-type language is 
provided. A localization class in the loadable Java pro- 
gram defines the text portions of the displays. At start 
of the application (200), the Java virtual machine (150) 
loads this class and a determination is made, by user 
input or otherwise, of which of a group of languages 
available should be used for the text. Based on the de- 



termination, the static initializer of Java-type code is in- 
voked, and it loads (13) the appropriate language text 
from a markup language document, preferably an XML 
document. The appropriate text segments from the 
markup language document are then used to initialize 
the variables (17). The application then can proceed to 
run as usual (25). Preferably, after the static initializa- 
tion, the fields of the localization class are checked to 
confirm that all fields contain text. 
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Description 

Field of the Invention 

5 [0001] The present invention relates to systems and methods for providing various localized displays for programs, 
and especially for varying natural languages in displays associated with application programs written in a Java-type 
language. 

Background of the Invention 

10 

[0002] Almost all computer software applications involve displays shown to the user, and these displays almost 
invariably include text in natural language that is appropriate to the location of the system or to a user's preferred 
natural language. 

[0003] Software applications are often written in the Java programming language. Java was developed as language 
15 that is machine independent and that is object oriented. Java source code is compiled to a sequence of instructions 
with operation code and operands, the sequence being better known as bytecode or binarycode. Bytecode can be 
loaded and run on a virtual machine (VM). The VM is in fact a software emulation program that is written for any given 
computer hardware system. The VM causes the host computer, whatever its architecture, to emulate a machine that 
runs directly on binary code. The application consequently runs on any computer "on top of the VM for that computer. 
20 Often, the VM is incorporated in an internet browser program. 

[0004] Where the application is written in Java, the selection of natural language is accomplished by incorporating 
texts in various natural languages into the source code, for example, as predefined character strings. The source code 
including the character strings is then compiled to bytecode that is loaded and run. 

[0005] Corrections to the text are very difficult to make. Current techniques require changing the text in the source 
25 code. Re-compiling source code is time consuming. Also, the translator who writes a translation of the display text 
needs to have (i) the source code to make any changes, as well as (ii) an appropriate source-code editing program. If 
the translator also wishes to test the application, he or she needs (iii) access to the computer. 
[0006] Besides adapting texts, there are further occasions to configure the application. Often, regionalization not 
only requires translating natural languages (e.g., from English to German), but also requires adapting graphical icons, 
30 such as national flag symbols. 

[0007] Hence, there is an ongoing need for a technical solution that provides method, system and computer program 
for rendering objects on a display with automatic loading of the required configuration independent from source code. 

Summary of the Invention 

35 

[0008] The following explanation conveniently uses text objects to be rendered on the display. In general, objects 
can also be graphical symbols or anything else that is rendered by an application written in java programming language. 
[0009] In the present invention provides a technical solution to the above-mentioned problem by providing a locali- 
zation class (preferably, belonging to the loadable Java program application) that defines the text objects of the display 

40 The virtual machine loads the class and determines, by user input or otherwise, of which of a group of natural languages 
available should be used for the text. Based on the determination, an initializer (preferably of Java code) loads the text 
in the appropriate language from a markup language document (preferably, XML) to initialize the variables in the ap- 
plication. The application then can proceed to run as usual. Displays include text defined by the localization class, and 
the exact strings of characters used in the text are those defined during initialization. Consequently, the user is shown 

45 displays in the appropriate natural language. 

[0010] Initialization can occur at any time prior to executing the application. Conveniently, initialization takes place 
when the virtual machine starts operating, or each time a new user starts using the computer ("log on" time). This has 
the advantage that the virtual machine is ready executing any application in the appropriate language. Initialization 
can also occur as one of the first steps of the application. 

so [0011] Preferably, after the static initialization, the fields of the localization class are checked to confirm that all fields 
contain text. 

[0012] As in claim 1 , the present invention relates to a computer program product having a plurality of instructions 
for causing a processor of a computer to initialize a virtual machine that subsequently executes an application to render 
an object on a display of the computer, the computer program product causing to initialize by the following steps: 
55 providing a class that has a variable, the variable being part of the application; selecting a property value that determines 
to selectively render the object from a first object set or from a second object set; reading an object representation for 
the variable from a markup language document in dependence on the property value from a first representation set or 
from a second representation set; and assigning the object representation to the variable in the class. 
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[001 3] It is an advantage of the present invention that objects, variables and property values can be stored in different 
storage locations and can be provided at different times. Hence, a person who does not have programming skills can 
still change the objects and property values. Further, the application can be tested with objects of a first set (e.g. original 
language), wherein further sets can be added at any time without modifying the application nor modifying the initializer. 
[0014] As in claim 2, preferably, the Instructions cause the processor to treat the object representation as a pointer 
to a file. This is convenient if the object has a size that is difficult to accommodate by the application. The file can be 
stored in the memory of the executing computer or elsewhere on a network computer. 

[001 5] As in claim 3, preferably, the instructions cause the processor to assign a copy of the representation. This is 
convenient for small sized objects such as text objects. Further files are not required. 

[0016] As in claim 4, the instructions cause the processor to receive the markup language document via internet. 
This is convenient for customizing the application from a remote computer. 

[0017] As in claim 5, preferably, the instructions cause the processor to perform the step reading by identifying a 
plurality of variables from the byte-code of the application and by subsequently reading representations for at least 
some of the variables from the markup language document. 

[0018] It is an advantage that variables to be localized have to be included in the markup language document only, 
but do not have to be modified in the application. Existing applications can be used as well so that down-compatibility 
is provided. As in claim 9, the present invention relates to a method to initialize a virtual machine that subsequently 
executes an application to render an object on a display of a computer. The method comprises the following steps: 
providing a class that has a variable, the variable being part of the application; selecting a property value that determines 
to selectively render the object from a first object set or from a second object set; reading an object representation for 
the variable from a markup language document in dependence on the property value from a first representation set or 
from a second representation set; and assigning the object representation to the variable in the class. 
[0019] As in claim 10, preferably, in the step reading, a plurality of variables is identified from the byte-code of the 
application, and subsequently representations are read for at least some of the variables from the markup language 
document. 

[0020] As in claim 11 .preferably, in the step providing, identification of a further variable that has already been initiated 
is provided; in the step reading, a representation for the further variable is read from the markup language document. 
[0021] As in claim 12, preferably, in the event that the markup language document has changed, the method further 
comprises re-initializing the virtual machine by the following steps: identifying a further representation of the object 
from the modified markup language document depending on the property value; identifying the corresponding variable 
for that further representation by parsing the application; and re-initializing the variable according to the property value 
by the object representation objects that was identified. 

[0022] As in claim 13, the present invention relates to a computer system that initializes a virtual machine for sub- 
sequently executing an application that renders an object on a display of a computer. The system comprises a class 
provider as a means for providing a class that has a variable, the variable being part of the application; a property value 
selector as a means for selecting a property value that determines to selectively render the object from a first object 
set or from a second object set; and a reader as a means for reading an object representation for the variable from a 
markup language document in dependence on the property value from a first representation set or from a second 
representation set and as a means for assigning the object representation to the variable in the class. 
[0023] As in claim 14, preferably, the reader identifies a plurality of variables from the byte-code of the application 
and subsequently reads representations for at least some of the variables from the markup language document. 
[0024] As in claim 15, preferably, the class provider identifies a further variable that has already been initiated, and 
the reader reads a representation for the further variable from the markup language document. 
[0025] As in claim 16, preferably, the system re-initializes the virtual machine in the event that the markup language 
document has changed. Therefore, the system uses means for identifying a further representation of the object from 
the modified markup language document depending on the property value; by means for identifying the corresponding 
variable for that further representation by parsing the application; and by means for re-initializing the variable according 
to the property value for the object representation objects that was identified. 

Brief Description of the Drawings 

[0026] 

FIG. 1 is a simplified block diagram of a computer network system; 

FIG. 2 is a simplified block diagram of software components in the memory of a computer; 

FIG. 3 is a simplified code script of a class provider in an intitializer; 

FIG. 4 is a simplified code script of a property value selector in the initializer; 

FIG. 5 is a simplified code script of a reader in the initializer; 
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FIG. 6 is an example of a markup language document; 
FIG. 7 is an example of an application; 

FIG. 8 illustrates simplified screen views with objects of the application of FIG. 7; 
FIG. 9 is a simplified flowchart of a method of the present invention; and 

FIG. 10 Is a detailed flowchart showing the operation of a computer according to a first preferred embodiment the 
invention. 



Detailed Description 

10 [0027] FIG. 1 illustrates a simplified block diagram of computer network system 999 having a plurality of computers 
900, 901, 902 (or90q, with q=0...Q-1, Q any number). 

[0028] Computers 900-902 are coupled via inter-computer network 990. Computer 900 comprises processor 910, 
memory 920, bus 930, and, optionally, input device 940 and output device 950 (I/O devices, user interface 960). As 
illustrated, the invention is present by computer program product 100 (CPP), program carrier 970 and program signal 

is 980, collectively "program". 

[0029] In respect to computer 900, computer 901/902 is sometimes referred to as "remote computer", computer 
901/902 is, for example, a server, a router, a peer device or other common network node, and typically comprises many 
or all of the elements described relative to computer 900 . Hence, elements 1 00 and 91 0-980 in computer 900 collectively 
illustrate also corresponding elements 10q and 91q-98q (shown for q=0) in computers 90q. 

20 [0030] Computer 900 is, for example, a conventional personal computer (PC), a desktop and hand-held device, a 
multiprocessor computer a pen computer a microprocessor-based or programmable consumer electronics, a mini- 
computer a mainframe computer a personal mobile computing device, a mobile phone, a portable or stationary per- 
sonal computer, a palmtop computer or the like. 

[0031] Processor 910 is, for example, a central processing unit (CPU), a micro-controller unit (MCU), digital signal 

25 processor (DSP), or the like. 

[0032] Memory 920 symbolizes elements that temporarily or permanently store data and instructions. Although mem- 
ory 920 is conveniently illustrated as part of computer 900, memory function can also be implemented in network 990, 
in computers 901/902 and in processor 91 0 itself (e.g., cache, register), or elsewhere. Memory 920 can be a read only 
memory (ROM), a random access memory (RAM), or a memory with other access options. Memory 920 is physically 

30 implemented by computer-readable media, such as, for example: (a) magnetic media, like a hard disk, a floppy disk, 
or other magnetic disk, a tape, a cassette tape; (b) optical media, like optical disk (CD-ROM, digital versatile disk - 
DVD); (c) semiconductor media, like DRAM, SRAM, EPROM, EEPROM, memory stick, or by any other media, like 
paper. 

[0033] Optionally, memory 920 is distributed across different media. Portions of memory 920 can be removable or 
35 non-removable. For reading from media and for writing in media, computer 900 uses devices well known in the art 
such as, for example, disk drives, tape drives. 

[0034] Memory 920 stores support modules such as, for example, a basic input output system (BIOS), an operating 
system (OS), a program library, a compiler, an interpreter, and a text-processing tool. Support modules are commercially 
available and can be installed on computer 900 by those of skill in the art. For simplicity, these modules are not illus- 
40 trated. 

[0035] CPP 1 00 comprises program Instructions and - optionally - data that cause processor 91 0 to execute method 
steps of the present invention. Method steps are explained with more detail below. In other words, CPP 100 defines 
the operation of computer 900 and its interaction in system network system 999. For example and without the intention 
to be limiting, CPP 100 can be available as source code in any programming language, and as object code ("binary 
45 code") in a compiled form. Persons of skill in the art can use CPP 100 in connection with any of the above support 
modules (e.g., compiler, interpreter, operating system). 

[0036] Although CPP 100 is illustrated as being stored in memory 920, CPP 100 can be located elsewhere. CPP 
100 can also be embodied in carrier 970. 

[0037] Carrier 970 is illustrated outside computer 900. For communicating CPP 1 00 to computer 900, carrier 970 is 
50 conveniently inserted into input device 940. Carrier 970 is implemented as any computer readable medium, such as 
a medium largely explained above (cf. memory 920). Generally, carrier 970 is an article of manufacture comprising a 
computer readable medium having computer readable program code means embodied therein for executing the meth- 
od of the present invention. Further, program signal 980 can also embody computer program 100. Signal 980 travels 
on network 990 to computer 900. 
55 [0038] Having described CPP 100, program carrier 970, and program signal 980 in connection with computer 900 
is convenient. Optionally, program carrier 971/972 (not shown) and program signal 981/982 embody computer program 
product (CPP) 101/102 to be executed by processor 911/912 (not shown) in computers 901/902, respectively. 
[0039] Input device 940 symbolizes a device that provides data and instructions for processing by computer 900. 
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For example, device 940 is a keyboard, a pointing device (e.g., mouse, trackball, cursor direction keys), microphone, 
joystick, game pad, scanner. Although the examples are devices with human interaction, device 940 can also operate 
without human interaction, such as, a wireless receiver (e.g., with satellite dish or terrestrial antenna), a sensor (e.g., 
a thermometer), a counter (e.g., goods counter in a factory). Input device 940 can serve to read carrier 970. 
5 [0040] Output device 950 symbolizes a device that presents instructions and data that have been processed. For 
example, a monitor or other type of display, (cathode ray tube (CRT), flat panel display, liquid crystal display (LCD), a 
speaker, a printer, a plotter, a vibration alert device. Similar as above, output device 950 communicates with the user, 
but it can also communicate with further computers. 

[0041] Input device 940 and output device 950 can be combined to a single device; any device 940 and 950 can be 
10 provided optional. 

[0042] Bus 930 and network 990 provide logical and physical connections by conveying instruction and data signals. 
While connections inside computer 900 are conveniently referred to as "bus 930". connections between computers 
900-902 are referred to as "network 990". Devices 940 and 950 are coupled to computer 900 by bus 930 (as illustrated) 
or by network 990 (optional). While the signals inside computer 900 are mostly electrical signals, the signals in network 

is are electrical, magnetic, optical or wireless (radio) signals. 

[0043] Networking environments (as network 990) are commonplace in offices, enterprise-wide computer networks, 
intranets and the internet (i.e. world wide web). The physical distance between a remote computer and computer 900 
is not important. Network 990 can be a wired or a wireless network. To name a few network implementations, network 
990 is, for example, a local area network (LAN), a wide area network (WAN), a public switched telephone network 

20 (PSTN); a Integrated Services Digital Network (ISDN), an infra-red (IR) link, a radio link, like Universal Mobile Tele- 
communications System (UMTS), Global System for Mobile Communication (GSM), Code Division Multiple Access 
(CDMA), or satellite link. 

[0044] Transmission protocols and data formats are know, for example, as transmission control protocol/internet 
protocol (TCP/IP), hypertext transfer protocol (HTTP), secure HTTP, wireless application protocol, unique resource 

25 locator (URL), a unique resource identifier (URI), hyper text markup language HTML, extensible markup language 
(XML), extensible hypertext markup language (XHTML), wireless application markup language (WML), etc. 
[0045] Interfaces coupled between the elements are also well known in the art. For simplicity, interfaces are not 
illustrated. An interface can be, for example, a serial port interface, a parallel port interface, a game port, a universal 
serial bus (USB) interface, an internal or external modem, a video adapter, or a sound card. 

30 [0046] Computer and program are closely related. As used hereinafter, phrases, such as "the computer provides" 
and "the program provides", are convenient abbreviation to express actions by a computer that is controlled by the 
program. 

[0047] FIG. 2 is a simplffied block diagram of the software components in memory 920 of computer 900 (cf. FIG. 1 ): 
virtual machine (VM) 150 with Java class loader 155, application 200, initializer 250 of the present invention (details 

35 in FIGS. 3-4) and markup language document 300 of the present invention. 

[0048] The software com ponentsfoiTn software system 150/200/250/300. Storing the components in asinglememory 
(e.g., in memory 920 of computer 900) is convenient, but not required. As mentioned in connection with FIG. 1, memory 
920 can have physically separated portions. Components can even be distributed the different computers. Organizing 
software components, for example, by files and directories is well known. Bytecode components are conveniently 

40 stored in ".class 0 files. Retrieving software components from anywhere in memory is well known too and therefore not 
further detailed. VM 150 is conveniently integrated into a browser program, well known In the art. 
[0049] During initialization of VM 150 according to the present invention, only initializer 250 and document 300 need 
to be present. Application 200 can still be under development and can be loaded later. 

[0050] Initializer 250 and markup language document 300 each are referred to as computer program product 1 00. 
45 it is an advantage of the present invention that initializer 250 and markup language document 300 can be provided, 
stored, and modified independently. 

[0051] Initializer 250 comprises the following components: class provider 251 , property value selector 252, reader 
253, and optionally tester 254. Markup language document 300 is, preferably, an XML-document (details in FIG. 6). 
Preferably, application 200 has been compiled to bytecode. 

so [0052] FIGS. 3-5 illustrate the components of initializer 250 by code script examples. Reference numbers are added 
on the left side to conveniently explain the scripts. Java source code is used here for explanation, terms like "public", 
"private", static", "string", "void", are well-known to those of skill in the art and will not be explained further. For con- 
venience, writing by uppercase and lowercase letters is not distinguished. Since initializer 250 cooperates with virtual 
machine 150, components such as class provider 251 , selector 252, reader 253, and tester 254 are stored in bytecode. 

55 Persons of skill in the art can compile these components before without the need explanation herein. 

[0053] Preferably, components 251 , 252, 253, and 254 are called one after another. However, the order might change 
to accommodated modifications: optionally, selector 252 is executed prior to provider 251 . 

[0054] FIG. 3 is a simplified code script of class provider 251 in intitializer 250 of FIG. 2. Class provider 251 provides 
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(cf. step 410 in FIG. 9) class 201 having at least one variable, wherein the variable represents an object. Preferably, 
a plurality of object representing variables is provided: a first class for a string-variable SAMPLE_STRING (251-3), a 
second class for a string-variable SAMPLEJCON (251-4), and a third class for a class-variable SAMPLE_CLASS 
(251-5). 

5 [0055] SAMPLE_STR!NG represents a text label object (cf. 310/320 in FIG. 8) by storing the text to be displayed; 
SAMPLEJCON represents an icon (cf. 311/321 in FIG. 8) by storing the name of a graphic file (e.g., GIF-type file). 
SAMPLE_CLASS represents an object of the type java.lang.ctass that represents a java class (not an instance of the 
class : but the class itself). 

[0056] SAMPLE.STRING, SAMPLEJCON, and SAMPLE_CLASS will be assigned values by reader 253 that eval- 
io uates markup language document 300 (cf . FIGS. 5-6). Having 3 different classes "SAM PLE" is convenient for explaining 
different object types. This is convenient, but not essential for the present invention. 

[0057] Class provider 251 does not yet initialize the classes. According to the present invention, the Java-class 
"SAMPLE" (cf. line 251-1) comprises a further class for a string-variable LANGUAGE (251-2). LANGUAGE will be 
assigned a value by property value selector 252 (cf. FIG. 4). LANGUAGE is an auxiliary variable for selecting objects 
is but LANGUAGE does not represent the objects. Explaining LANGUAGE as part of class 201 is convenient for expla- 
nation, but not necessary for the present invention, LANGUAGE can be in a different class that is independent from 
class 201. 

[0058] FIG. 4 is a simplified code script of property value selector 252. Selector 252 selects (cf . step 420 in FIG. 9) 
a property value for the variable LANGUAGE. Conveniently, selector 252 is implemented by an instruction sequence 
20 that (in Java source code) is defined by a function named "GET_LANGUAGE_PROPERTY" (cf. line 252-1). The as- 
signment of predefined values to LANGUAGE determines whether application 200 renders objects of a first object set 
(31 0, 31 1 , 31 2) or of a second object set (320, 321 , 322). 

[0059] In the example, selector 252 reads an environment variable (e.g., "user.language", cf. line 252-2) that is al- 
ready set on computer 900. Selector 252 assigns the contents for the environment variable to the property value 
25 LANGUAGE, such as "en" for English or "de" for German. English "en" is a default value. 

[0060] Using objects of first and second sets is convenient for explanation; persons of skill in the art can use a plurality 
with more than two sets without departing from the present invention. 

[0061] FIG. 5 is a simplified code script of reader 253. Reader 253 reads (cf. step 430 in FIG. 9) object representations 
for the objects of the selected object set from a markup language document (GETJ/ALUES, cf. line 253-1), preferably 

30 from markup language document 300 and assigns (cf. step 440) the object representations to the variables of class 
201 according to the property value (GET_VALUES_FROM_XML_DOCUMENT (LANGUAGE), cf. line 253-2). Con- 
veniently, reader 253 comprises an error handling routine (CATCH, cf. line 253-3) known in the art. The function of 
reader 253 is now explained in connection with the example of markup language document 300. 
[0062] FIG. 6 is an example of markup language document 300. Document 300 starts with a document type definition 

35 (DTD) that is well known in the art. The DTD comprises definitions for elements and attributes; for simplicity of expla- 
nation, only the first definitions lines are given and further lines are abbreviated by ellipsis. 

[0063] Markup language document 300 comprises representations of the objects ("object representations"). Object 
representations are distinguished into copy representations (to be copied to the variable) and pointer representations 
(being a pointer to a file elsewhere). The term ■pointer" conveniently stands here for any means to build the object. 

40 The means can be located outside the class (as in a separate database) or inside the class (embedded). 

[0064] In the example of FIG. 6 : the object representations are: copy representation 310' for text object 310 (English), 
copy representation 320' for text object 320 (German), pointer representation 311' to a file "en.gif" to display graphic 
object 311 for use in connection with English text, pointer representation 312' to a file "de.gif" to display graphic object 
321 for use in connection with German text, as well as pointer representations 312* and 322' for objects 312 and 322, 

45 respectively. 

[0065] According to the property value (here: LANGUAGE), reader 253 reads the object representations 310', 311' 
and 312" for objects 310, 311 , 312 of a first object set, or reads object representations 320', 321", 322" for objects 320, 
321 , 322 of a second object set. 

[0066] In the example, the sets are distinguished by LANGUAGE being "en" for English in the first set and "de" for 
50 German in the second set. Having read the representations, reader 253 then initializes the variables of class 201 by 
the objects that are represented. In case of the first set, variable SAMPLE_STRING is set to "Welcom"; variable 
SAMPLEJCON is set to "en.gif" and variable SAMPLE_CLASS is set to an instance of the class java.lang.Class 
(representing the java-class java. lang. Integer). 

[0067] Persons of skill in the art can implement reader 253 without the need of further information herein. When the 
55 names of the variables and the value of LANGUAGE are known, for example, reader 253 can parse until identifying 
the appropriate representations. 

[0068] It is an advantage of the present invention that changes in the objects are made in document 300, but not in 
application 200. For example, correcting the German text "Willkommen" (in object 320) to a more polite form "Herzlich 
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Willkommen" (in object 320) is done document 300 by simply editing. In other words, application 200 and initializer 
250 (both in byte-code) remain unchanged. This is an important feature for selling application 200 because it relives 
customers from modifying source code. 

[0069] In the example of FIG. 6, document 300 conveniently comprises object representations for English and for 
5 German. Persons of skill In the art are able, based on the present Invention herein, to use separate documents for 
each language. In this case, reader 253 would select either the English document or the German document for further 
processing. 

[0070] As mentioned : markup language document 300 is, preferably, an XML-document; persons of skill in the art 
can use other markup language formats that function analogously. 

10 [0071] FIG. 7 is an example of application 200 that causes computer 900 to either render objects 310 and 311 (first 
set, English) or objects 320 and 312 (second set, German) on display 950. It is an advantage that the set selection 
has not to be written into application 200. For convenience of explanation, instructions that define the position of objects 
310/320 and 311/312 on display 950 are not explained because such instructions are well known in the art. As men- 
tioned, application 200 can be available in byte-code as well. When the application starts, the variables (e.g., 

is SAMPLE_STRING, SAMPLEJCONS, and SAMPLE_CLASS) have already been initialized with the appropriate ob- 
jects. It is a further advantage of the present invention that existing applications can be used without modifying them. 
[0072] FIG. 8 illustrates simplified screen views with objects 310/320 and 311/312 of application 200. Display 950-1 
illustrates first set objects 310 and 311 when initializer 250 initializes with LANGUAGE=en (English); display 950-2 
illustrates second set objects 311 and 312 when initializer 250 initializes with LANGUAGE=de (German). The natural 

20 language of text objects 31 0 and 320 corresponds to country flags in graphical objects 311 and 321 . It is an advantage 
of the present invention to allow displaying objects in the context of the country for that the application is designed. 
Further examples are symbols for local and international currencies. 

[0073] FIG. 9 is a simplified flow chat diagram of method 400 of the present invention. In the following, method 400 
is described under the assumption that all steps are performed successfully. Those of skill in the art can introduce 

25 checking steps to take appropriate actions in case of failures. FIGS. 4-5 mention such checking by well-known pro- 
gramming statements such as "if", "try", "catch", etc. Method 400 describes how initializer 250 (or in general terms: 
computer program product 100) causes processor 910 to initialize virtual machine (VM) 150. In other words, processor 
910 prepares VM 150 for subsequent processing of application 200. Preferably, VM 150 subsequently executes ap- 
plication 200 to render an object on display 950 of computer 900. Method 400 to initialize VM 150 comprises the 

30 following steps: 

providing 41 0 a class that has a variable, the variable being part of the application; selecting 420 a property value 
that determines to selectively render the object from a first object set or from a second object set; reading 430 an object 
representation for the variable from a markup language document in dependence on the property value from a first 
representation set or from a second representation set; and assigning 440 the object representation to the variable in 
35 the class. 

[0074] Method 400 is executed prior to and independent from application 200. The time between executing method 
400 and executing application 200 is not important; application 200 can follow immediately or after any waiting time. 
Also, multiple applications can use the same variables. 

[0075] The following description follows FIGS. 3-8 for the example of rendering text object 310 ("Welcome"): In step 
40 410, processor 910 provides class 201 with variable SAM PLE_STRING (cf. 251-3 in FIG. 3). SAMPLE_STRING is 
part of application 200 (cf. 200-1 in FIG. 7). In step 420, processor 910 selects property value LANGUAGE=en that 
determines to render object 310 in English. In step 430, processor 910 reads object representation 310' (cf. FIG. 6, 
"Welcome") for the variable SAMPLE_STRING from markup language document 300 (cf. FIG. 6) in dependence on 
the property value LANGUAGE= ,, en" from first representation set 31 0\ In step 440, processor 910 assigns the object 
45 representation 310' to variable SAMPLE_STRING in class 201 . In other words, SAMPLE_STRING="We!come". Meth- 
od 400 is now finished; when VM 150 later executes application 200 then object 310 is displayed. 
[0076] In other words, after having performed method 400, virtual machine 150 is initialized and ready to execute 
application 200. 

[0077] As in the example, processor 910 assigns a copy of representation 310' ("Welcome") to SAM PLE_ST RING. 
so This is convenient when the size of the object can be accommodated by application 200. Optionally, processor 910 
treats the object representation as a pointer to a file. For example, pointer representations 311' and 312' are pointers 
to files "en.gif* and "de.gif", respectively. 

[0078] Optionally, processor 91 0 receives markup language document 300 or initializer 250 via the Internet from a 
server computer. Browser applets are convenient therefore. 
55 [0079] Having described the invention in connection with a single class (cf . FIG. 3) is convenient for explanation but 
not limiting. Based on the description herein, persons of skill in the art are now able to introduce further classes and 
further markup language documents as it might be convenient when the application comprises multiple modules. 
[0080] FIG. 10 is a detailed flowchart showing the operation of computer 900 according to the invention in a first 
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preferred embodiment. Application 200 starts (step 3) and the code thereof makes a reference (step 5) to class 201 . 
Starting application 200 at this early time point is convenient fortriggering the next steps, but not required. The reference 
to class 201 may be caused by creating an instance of class 201 , or by accessing one of the static methods or functions 
of class 201 . 

5 [0081] Class 201 defines the set of all of the text fields displayed to the user in running application 200. Use of class 
201 allows the user to alter the text displayed in the application so as to be appropriate to the location of usage, or to 
the individual user's linguistic requirements. Text-defining localization class document is loaded (step 7) by Java class 
loader 155. If the read fails (decision 9) an exception occurs (terminal step 11). What happens where an exception 
occurs will depend on application 200, but most commonly will result in display of an error message and a failure and 

10 exit of application 200, since application 200 would have no text to put up in any display. 

[0082] The selection of which available natural language is to be used for display may be made by requesting a user 
input selecting the language. Once entered, this selection may remain the controlling selection. Alternatively, the se- 
lection may be input at every start of the application. Other determinations of location may also be used. 
[0083] If the read is successful, initializer 250 is executed, and markup language document 300, preferably in XML 

15 format (step 1 3) is loaded. Document 300 is parsed using an XML parser, of which several are available on the market 
(e.g., document object model parser). If loading of document 300 fails (decision 15), an unchecked exception is taken 
(terminal step 11) and, most preferably, application 200 terminates. 

[0084] If the load is successful, the variables described in document 300 are initialized (step 1 7). For every variable, 
document 300 contains a name (e.g., SAMPLE_STRING) and a character string value (e.g., "Welcome"). The value 
20 j s then assigned to the variable with that name in class 201 . If the variable represents a more complex data type, 
additional steps may be included before finally assigning the variable value, such as, for example, where an image for 
an icon is required (cf. en.gif for object 311). If any part of this procedure fails (decision 19), an exception is also thrown 
(terminal step 11). 

[0085] If the initializing step 17 is successful, the variables are then verified (step 21). Each variable is checked to 

25 see if its value is the default value (decision 23); if so, then the variable was not initialized, and an exception 11 is 
thrown. Otherwise, the initialization was successful, and the application proceeds (step 25) to normal operation. 
[0086] The loading and parsing of document 300, as well as the initialization of the variables is all done automatically 
when class 201 is referenced (i.e. used the first time). The checking of the variables is then performed in a second 
step to make sure that they are all properly initialized. The code for this processing is located in the static initializer of 

30 the Java class. This code is executed by the Java class loader when the class is loaded, even before the first instance 
of the class is created. Since the class loader does the initialization, it is only done once, and not every time an instance 
of the class is created. Initialization and verification of the class variables is done before the first class is created. This 
guarantees that all localized variables have been initialized before the application starts. Any errors or non-initialized 
variables are detected before the application starts; so the application itself does not need to do any additional or 

35 extensive checks in addition to those done at initialization. 

[0087] A primary benefit of this system is that localized versions of classes can be created and added without needing 
to change or re-compile (or even to have a copy of) the Java source code. Any edits or amendments to any translations, 
such as to correct errors discovered after entry, can be easily done, since the language text is stored in the XML 
document. XML documents can be easily edited using a simple text editor, and no special tools are needed. In terms 

40 of extending the software, the present system allows for this easily. If the developer wishes to extend a localized class, 
he needs only to add a new variable. The checks for this new variable are performed automatically without the need 
to write any additional code. 

[0088] Also : where a translator wishes to add a new language version for application 200, this can be done without 
the aid of a software developer. The translator can simply translate the XML document into a new natural language. 
45 The XML parser verifies the completeness of the translation of the variables, and the class definition itself verifies that 
a translation of each variable is provided and loaded. 

[0089] Consequently, a translator can translate, test the translation running on the application, and include a new 
language version in the application independent of the developer, and completely without need of any source code. 
[0090] In other words, the present invention also relates to a method for providing objects (e.g., texts, icons) in a 

50 display for Java-type computer application 200, the method with the following steps: providing class 201 in application 
200, class 201 defining objects 310, 320 of the display; providing markup language document 300 (e.g., XML) con- 
taining a plurality of object representations 310', 320'; loading class 201 on computer 900 to run application 200; de- 
termining which of the representations 310' : 320' is to be used for the display; initializing class 201 based on the 
determination with the markup language document 300; and running application 200 with class 201 initialized to said 

55 representations. 

[0091] A second preferred embodiment of the present invention is now described. It can be combined with the first 
embodiment. Optionally, this embodiment of the present invention takes advantage of the reflection feature in Java, 
explained, for example, in the following article: "Glen McCluskey: 'Using Java Reflection', January 1998, http*y/devel- 
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oper.java.sun.com/developer/technicalArticles/ALT/Renection/" The names of the variables can be retrieved from byte- 
code. 

[0092] Optionally, processor 910 perform step reading 430 by identifying a plurality of variables from the byte-code 
of application 200 and by subsequently reading representations for at least some of the variables from the markup 

5 language document 300. 

[0093] For example, in a first sub-step, processor 910 identifies a plurality of variables from the byte-code of appli- 
cation 200. Preferably, this is accomplished by reflection. In the example of FIG. 7, application 200 has variables 
SAMPLE_STRING and SAMPLEJCON. Not illustrated, but application 200 can have further variables, such as 
COLOR_SAMPLE to indicate the background illumination of display 950. In a second sub-step, processor 910 then 

10 reads representations 310* ("Welcome") and 311* ("en.gif) for variables SAMPLE_STRING and SAMPLEJCON, re- 
spectively, from markup language document 300. The other variable COLOR_S AMPLE remains unchanged, because 
It is not included in document 300. 

[0094] Method 400 can comprise an additional step testing 450. Processor 91 0 parses markup language document 
300 to verify syntax of the markup language. Syntax errors that are instruced into document 300, for example, be the 
is translator are indentified. 

[0095] Describing tester 254 independently from reader 253 is convenient for explanation, but not necessary for the 
present invention. Preferably, tester 254 and reader 253 operate in close cooperation; or tester 254 and reader 253 
form a single unit, 

[0096] Using reflection, tester 254 optionally (cf . FIG. 254) evaluate application 200 to identify the variables used by 
20 application 200. In the example of FIGS. 7, these variables are SAMPLE_STRING and SAMPLEJCON. In the way 
described above, information about the existence of a variable in application 200 is used to selectively initiate the 
variable with object representations from document 300 (if represented in document 300). Thereby, object selection 
takes place according to a property value (e.g., LANGUAGE). 
[0097] Referring back to FIG. 10, reflection is used in steps 17 and 21 . 
25 [0098] Having described details of method and computer program, the present invention is now summarized as a 
computer system (having at least one computer such as computer 900). Computer system 900 initializes virtual machine 
150 for subsequently executing application 200 that renders object 310/320 on display 950 of computer 900. Class 
provider 251 is a means for providing 41 0 class 201 that has variable 251 -3 (part of the application 200); property value 
selector 252 is a means for selecting 420 property value 252-5 that determines to selectively render the object from 
30 first object set 310 or from second object set 320; and reader 253 is a means for reading 430 object representation 
31 0731 1' for the variable from markup language document 300 in dependence on the property value from first repre- 
sentation set 31 0* or from second representation set 320' and is a means for assigning 440 object representation 31 0V 
31 1' to variable 251-3 in class 201 . 

[0099] Preferably, reader 253 identifies a plurality of variables from the byte-code of application 200 and subsequently 
35 reads representations for at least some of the variables from markup language document 300 . Preferably, class provider 
251 identifies a further variable that has already been initiated, and reader 253 reads a representation for the further 
variable from markup language document 300. 

[01 00] Preferably, the computer system re-initializes virtual machine 1 50 in the event that markup language document 
300 has changed. Therefore, the system comprises means for identifying a further representation of the object from 
40 the modified markup language document depending on the property value; means for identifying the corresponding 
variable for that further representation by parsing application 200; and means for re-initializing 440 the variable ac- 
cording to the property value for the object representation objects that was identified. 

[0101] The terms used herein should be considered terms of description rather than limitation, as those of skill in 
the art with this specification before them will be able to make changes and modifications therein without departing 
45 from the scope of the claims. In particular, the term Java or Java-type should be understood to embrace any analogous 
language, e.g., a language that defines classes and initializes them, and not to necessarily be limited to any specific 
programming language product. 
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Claims 

1 . A computer program product (1 00) having a plurality of instructions for causing a processor (91 0) of a computer 
30 (900) to initialize a virtual machine (VM, 150) that subsequently executes an application (200) to render an object 

(310/320) on a display (950) of the computer (900), 

the computer program product (100) causing to initialize by the following steps: 

providing (41 0) a class (201 ) that has a variable (251 -3), the variable being part of the application (200); 
35 selecting (420) a property value (252-5) that determines to selectively render the object from a first object set 

(310) or from a second object set (320); 

reading (430) an object representation (31 07311 ') for the variable from a markup language document (300) in 
dependence on the property value from a first representation set (310*) or from a second representation set 
(320'); and 

40 assigning (440) the object representation (310731V) to the variable (251-3) in the class (201). 

2. The computer program product (100) of claim 1, wherein the instructions cause the processor (910) to treat the 
object representation as a pointer to a file (311', 32V). 

45 3. The computer program product (100) of claim 1, wherein the instructions cause the processor (910) to assign a 
copy of the representation. 

4. The computer program product (1 00) of claim 1 , wherein the instructions cause the processor (91 0) to receive the 
markup language document (300) via internet. 

50 

5. The computer program product (100) of claim 1 , wherein the instructions cause the processor (910) to perform 
the step reading (430) by identifying a plurality of variables from the byte-code of the application (200) and by 
subsequently reading representations for at least some of the variables from the markup language document (300). 

55 6. The computer program product (100) of claim 1 , wherein the instructions cause the processor (910) to perform 
the step providing (41 0) to comprise identification of a further variable that has already been initiated; and the step 
reading (430) to comprise reading a representation for the further variable from the markup language document 
(300). 
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7. The computer program product (1 00) of claim 1 , wherein in the event that the markup language document (300) 
has changed, the instructions cause the processor (910) to re-initialize the virtual machine (150) by the following: 

identifying a further representation of the object from the modified markup language document (300) depending 
on the property value; 

identifying the corresponding variable for that further representation by parsing the application (200); and 
re-initialize (440) the variable according to the property value by the object representation objects that was 
identified. 



8. The computer program product (100) of claim 7, wherein the instructions cause the processor (911) to perform re- 
initialization while the virtual machine (150) executes the application (200). 



9. A method (400) to initialize a virtual machine (VM, 150) that subsequently executes an application (200) to render 
an object (310/320) on a display (950) of a computer (900), 

the method comprising the following steps: 

providing (410) a class (201) that has a variable (251-3), the variable being part of the application (200); 
selecting (420) a property value (252-5) that determines to selectively render the object from a first object set 
(31 0) or from a second object set (320); 

reading (430) an object representation (31 0731 1 ') for the variable from a markup language document (300) in 
dependence on the property value from a first representation set (310') or from a second representation set 
(320'); and 

assigning (440) the object representation (3107311*) to the variable (251-3) in the class (201). 

10. The method (400) of claim 9 : wherein In the step reading (430), a plurality of variables is identified from the byte- 
code of the application (200), and subsequently representations are read for at least some of the variables from 
the markup language document (300). 

1 1 . The method (400) of claim 9, wherein in the step providing (41 0) , identification of a further variable that has already 
been initiated is provided, and wherein in the step reading (430), a representation for the further variable is read 
from the markup language document (300). 

12. The method (400) of claim 9, in the event that the markup language document (300) has changed, further com- 
prising re-initializing the virtual machine (150) by the following steps: . 

identifying a further representation of the object from the modified markup language document (300) depending 
on the property value; 

identifying the corresponding variable for that further representation by parsing the application (200); and 
re-initializing (440) the variable according to the property value by the object representation objects that was 
identified. 



13. A computer system (900) that initializes a virtual machine (VM, 150) for subsequently executing an application 
(200) that renders an object (310/320) on a display (950) of a computer (900), 
the computer system (900) comprising: 

a class provider (251) as a means for providing (410) a class (201) that has a variable (251-3), the variable 
being part of the application (200); 

a property value selector (252) as a means for selecting (420) a property value (252-5) that determines to 
selectively render the object from a first object set (310) or from a second object set (320); and 
a reader (253) as a means for reading (430) an object representation (310731V) for the variable from a markup 
language document (300) in dependence on the property value from a first representation set (310') or from 
a second representation set (320') and as a means for assigning (440) the object representation (31 07311') 
to the variable (251-3) in the class (201). 



14. The computer system (900) claim 13, wherein the reader (253) identifies a plurality of variables from the byte-code 
of the application (200) and subsequently reads representations for at least some of the variables from the markup 
language document (300). 
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15. The computer system (900) of claim 13, wherein the class provider (251) identifies a further variable that has 
already been initiated, and wherein the reader (253) reads a representation for the further variable from the markup 
language document (300). 

5 1 6. The computer system of claim 1 3 that re-initializes the virtual machine (1 50) In the event that the markup language 
document (300) has changed, the computer system characterized by means for identifying a further representa- 
tion of the object from the modified markup language document (300) depending on the property value; by means 
for identifying the corresponding variable for that further representation by parsing the application (200); and by 
means for re-initializing (440) the variable according to the property value for the object representation objects 

10 that was identified. 
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< ! DOCTYPE SAMPLEDOC 

[< ! ELEMENT SAMPLEDOC (STRING*. ICON*. CLASS)> 
< ! ELEMENT STRING (LABEL+) > 
< ! ATTLIST STRING 

NAME ID #REQUIRED> 



< SAMPLEDOC > 

< STRING NAME = "SAMPLE STRING" > y 



< LABEL LANGUAGE="EN" >Welcome< /LABEL > 

< LABEL LANGUAGE="DE" >WiUkommen< /Label > 

< / STRING > ^ — -320' 

< STRING NAME = "SAMPLEJCON" > .31V 

< FILE LANGUAGE="EN" >en.gif< /FILE > 

< FILE LANGUAGE="DE" >de.gif< /FILE > 

< /ICON > X "~^32V 

< CLASS NAME = "SAMPLE.CLASS" > - 

< TYPE LANGUAGE="EN" A — -312' 

>JAVA.LANGUAGE.INTEGER< /FILE > 

< TYPE LANGUAGE="DE" ' 

> J AVA.L AN 6 U AG E.BOO LEAN< /FILE > 
< /CLASS > v 



< / SAMPLEDOC > 
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